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ABSTRACT  Specimens  of  the  genus  Haemaphysalis  collected  in  Thailand  were  examined, 
and  a  key  to  the  adults  of  24  species  belonging  to  six  subgenera  is  presented.  We  propose 
that  II.  iccllingtont  Nuttall  &  Warourton.  190S.  be  placed  in  the  subgenus  Kaiseriana,  II 
obcsa  Larrousse.  1925,  be  mm  ed  f  rom  Sega  ha  to  Kaiseriana,  and  that  H.  comigera  Neumann, 
1697.  be  removed  from  the  species  list  of  Thailand. 
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Haemaphysalis  is  the  second  largest  tick  genus  in 
the  family  Ixodidae  and  consists  of  about  155 
species.  All  known  Haemaphysalis  species  are 
parasitic  on  birds  and  mammals  and  luxe  a  three- 
host  life  cycle.  For  many  Haemaphysalis  species, 
the  hosts  of  immatures  arc  significantly  different 
from  lioslsof  adults.  Within  this  genus,  many  species 
arc  \  colors  of  disease  agents  such  as  Russian  spring- 
summer  encephalitis  and  Kyasanur  Forest  disease 
dloogstraal  1970,  19S1).  In  epidemiological  re¬ 
search.  recognition  of  the  correct  tick  species  is  a 
significant  factor.  The  epidemiology  and  occur¬ 
rence  of  tick-borne  diseases  in  Thailand  and  most 
of  the  rest  of  Southeast  Asia  are  poorly  understood 
One  reason  is  tliat  adequate  regional  keys  to  the 
species  of  ticks  present  arc  not  available.  Keys  to 
the  hacmaphysjhd  ticks  of  Indonesia  <Anastos  1950), 
South  India  (Trapido  ct  al  1964),  and  Japan  (Ya- 
maguti  ct  al.  1971)  have  been  published,  but  few 
of  these  species  are  found  in  Thailand. 

In  this  paper  wc  present  a  key  to  the  subgcncra 
and  species  of  Haemaphysalis  of  Thailand  From 
this  study,  we  propose  two  subgcncric  changes.  //. 
Wellington!  Nuttall  &  Warburton,  which  was  of 
uncertain  status,  be  placed  in  Kaiseriana,  and  H. 
obcsa  Larrousse  be  moved  from  Segalia  to  Kat- 
scriana.  We  also  propose  that  Thai  specimens  iden¬ 
tified  as  //.  comigcra  are  actually  H  shtmoga, 
therefore  removing  II.  comigcra  from  the  species 
list  of  Thailand  The  key  includes  24  species  dis¬ 
tributed  among  the  following  subgcncra.  Abor- 
physalis  Hoogstraal  A  El  Kainmah  (3  species), 
Gamhamphysalls  Hoostraal  ft  Wasscf  (1  species), 
Haemaphysalis  Koch  (I  species),  Kaiseriana  Santos 
Dias  (10  species),  OrnlthophysalLs  Hoogstraal  ft 
Wasscf  (4  species),  Rhipisloma  Koch  <4  species), 
and  one  species  of  uncertain  subgenus. 


Materials  and  Methods 

This  paper  is  based  upon  morphological  char¬ 
acteristics  of  lick  specimens  collected  in  Tliailand 
between  1961  and  19S3  by  personnel  of  the  De¬ 
partment  of  Medical  Entomology,  United  States 
Army  Medical  Component.  /  'med  Forces  Re¬ 
search  Institute  of  Medical  Sciences  \AFRIMS;.  In 
preparing  drawings  and  keys  for  male  or  female 
ticks  of  species  for  which  Thailand  specimens  were 
not  available,  wc  used  specimens  from  nearby 
countries  or  from  published  descriptions,  these  are 
indicated  in  the  figure  captions.  In  addition,  some 
ticks  of  birds  were  obtained  from  II.  Elliott 
McClure,  Migratory  Animal  Population  Studies 
(MAPS),  Thailanddnstitutc  of  Scientific  and  Tech¬ 
nological  RcsearcSjJiralorsat  the  British  Museum 
(Natural  History)  (BM),  Museum  of  Comparative 
Zoology.  Harvard  University  (MCZ),  and  the 
Smithsonian  Institution  (SI)  kindly  loaned  many 
specimens  of  various  Haemaphysalis  species  from 
the  following  countries.  India,  Burma,  Laos,  Cam¬ 
bodia,  Vietnam,  Hong  Kong,  Thailand,  Malaysia, 
and  Singapore. 

The  arrangement  of  subgcncric  taxa  follows 
Hoogstraal  A  Kim  (19S5).  Discussions  of  the  sub¬ 
gcncra  arc  arranged  in  the  order  in  which  they 
appear  in  the  key.  Ixodid  morphology,  including 
characters  used  m  the  keys  of  the  genus  Hacma- 
physalis,  arc  illustrated  and  c>  plained  in  Fig  1  and 
its  legend.  A  host-parasite  list  is  included  (Appen¬ 
dix  1). 

Key  to  Adults  of  the  Subgcncra  of 
Haemaphysalis 

1.  Posterodorsal  margin  of  palpal  segment  3  with 
distinct  or  indistinct  spur  in  one  or  both 
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Fig.  I.  I.xodtd  morphology  and  characters  used  in  the  leys  of  the  genus  Ilacmaphysalis,  II.  (K )  ufthngtonl 
N'uttall  &  Warhurton  (A)  Dorsal  view  (B)  Ventral  view  (C)  Capilulum,  dorsal  view.  (D)  Capitulum,  vcr<  *  1  view 
(E)  Hjpffclome,  ventral  \iew  (Fj  Coxae  and  trochanters  MV  (G)  Genital  area.  (II)  Femur  IV  (I)  Spiracuh.  plate. 
Legend  applies  to  all  figures. 


sexes,  or  with  platchlc  projection,  postcro- 
vcntral  spur  prominent,  triangular,  oxer¬ 
lapping  at  least  V4  of  anterior  part  of  seg¬ 
ment  2;  extraordinarily  long  Spurs  on  coxa 
IV  of  one  sex  present  or  absent  ...  2 

Postcrodorsal  margin  of  palpal  segment  3 
without  spur  or  platchlc  projection,  pos- 
(croxcntral  spur  of  variable  size;  coxa  IV 
without  extraordinarily  long  spur. . .  .3 

2.  Postcrodorsal  margin  of  palpal  segment  3  xvith 
platchlc  projection,  cornua  and  coxal  spur 
replaced  by  platclike  projections  (Fig.  2) 
. Subgenus  uncertain 


Postcrodorsal  margin  of  palpal  segment  3  \\  ah 
distinct  or  indistinct,  median  or  internal 
spur,  cornua  and  coxal  spur  broadly  or 
clongatcly  triangular,  coxa  IV  sometimes 
with  extraordinarily  long  spurs  in  one  sex 

(Fig.  3-12)  Kalseriann 

3.  Palpi  broadly  salient  basally . .  4 

Palpi  compact  without  interior  flange  or 
campanulate  with  a  moderate  posterior 

flange..,..,,........,.. . 5 

4  Body  elongate;  postcrodorsal  and  poslcrovcn- 
tral  margins  of  palpal  segment  2  w  ith  spurs 
or  spurs  and  grooves,  ventral  spur  of  pal|>al 


Fig.  2.  Hacmaphysalls  traguli  On  demans,  1928- 


segment  3  strongly  developed  (Fig.  13-16) 

. . Rhipistoma 

Body  oval,  postcrodorsal  and  postcrovcntral 
margins  of  palpal  segment  2  without  spurs 
or  grooves;  \cntral  spur  of  palpal  segment 
3  mildly  dc\ eloped  (except  //.  ornUhoph - 

lla)  (Fig.  17-20) . . Orntthophysalls 

5.  Palpi  compact  without  posterior  flange;  ven¬ 
tral  spur  of  segment  3  short  and  broadly 
triangular,  extending  to  or  slightly  beyond 
basal  margin  of  segment  (Fig.  21-23)  — 

. . Aborphysalis 

Palpi  campanulatc  with  a  moderate  posterior 


flange  in  one  or  both  sexes;  ventral  spur  of 
segment  3  long,  broadly  or  clongatcly  tri¬ 
angular,  overlapping  at  least  apical  fA  of 

segment  2 . . . .  6 

6  Ventral  spur  of  palpal  segment  3  clongatcly 
triangular,  overlapping  at  least  anterior  ’A 
of  segment  2,  coxal  spurs  long,  clongatcly 

triangular  (Fig  24)., - Garnhamphysalis 

Ventral  spur  of  segment  3  broadly  triangular, 
overlapping  anterior  one- third  of  segment 
2;  coxal  spurs  short,  broadly  triangular  (Fig 
25) . . . Ilaemaphysalis 
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|  Submenus  Uhrytain 

.Material  Examined.  THAILAND:  2  55  (AF- 

RIMS),  13  55  (BM),  7  59  (BM).  MALAYSIA-  17  55 
'  (SI).  1  5  (BM).  7  99  (SI).  1  9  (BM).  VIETNAM:  1  5 

|  (Si). 

Discussion.  Haemaphysahs  iraguli  Oudemans, 

1928,  is  the  only  species  of  the  genus  in  Thailand 
,  not  assigned  to  a  subgenus  (incerlae  sedis )  Both 
j  males  and  females  were  examined  (Fig  2). 

|  Subgenus  Kaiseriana 

Key  to  Species  of  the  Subgenus 
Kaiseriana 

Males 

1  Posterodorsal  margin  of  palpal  segment  3  w  ith 
distinct,  flat,  internal  and  retroverted  spur, 
v  entral  spur  postcrointemally  directed;  coxa 
IV  without  extraordinarily  long  spur  (Fig. 

3)  . . icelltngtonl  Nultall  &  Warburton 

Poslcrodorsal  margin  of  palpal  segment  3  with 
distinct  or  indistinct,  median  or  internal 
spur;  ventral  spur  posteromedian!)-  direct¬ 
ed;  coxa  IV  sometimes  with  extraordinarily 
long  spur . 2 

2.  Palpi  widely  salient  basally,  poslcrodorsal 

margin  of  palpal  segment  3  w  ith  indistinct 
V-shaped  spur  near  or  at  inner  margin;  coxa 
IV  with  2  extraordinarily  long  spurs  (cor- 

nigera  group) . 3 

Palpi  compact  or  campanulatc,  without  ba- 
solatcral  salience,  posterodorsal  margin  of 
palpal  segment  3  with  distinct  or  indistinct 
spur  at  midbrcalh.coxa  IV  spur  single,  short, 
broadly  triangular  . -I 

3,  Palpi  broadly  triangular,  posterodorsal  mar¬ 

gin  of  segment  3  with  indistinct  V-shaped 
spur  at  inner  margin;  posterior  margin  of 
segment  2  crcnulate  with  several  surface 
folds;  spurs  of  coxa  IV  postcrointemally  di- 

1  rectcd  (Fig  4) . anomala  Warburton 

Palpi  truncate,  w  ith  number  of  bizarre  planes 
and  angles,  poslcrodorsal  margin  of  seg¬ 
ment  3  with  small,  indistinct  V-shapcd  spur 
i  near  inner  margin;  postcrov entral  margin 

j  of  s.-gment  2  with  large  lateral  spur,  pos¬ 

teriorly  directed  at  external  margin;  spurs 
i  of  coxa  IV  posteriorly  or  postcrolatcrally 

|  directed  (Fig.  5) . . . . 

. shimoga  Trapido  &  Hoogstraal 

|  4  Palpi  compact,  subquadrate,  posterodorsal 

I  spur  of  segment  3  indistinct,  short,  widely 

|  triangular  or  crcsthle,  slightly  overlapping 


apical  part  of  segment  2;  dental  formula 

4/4  or  5/5  ( nadchatraml  group) - -  5 

Palpi  campanulatc,  posterodorsal  spur  of  seg¬ 
ment  3  distinct,  sharply  triangular,  over¬ 
lapping  U  or  more  of  anterior  part  of  seg¬ 
ment  2;  dental  formula  4/4,.,.,...,  ..  8 
5  Dental  formula  4/1  ...  .6 

Dental  formula  5/5  . 7 


6.  Posterodorsal  spur  of  palpal  segment  3  crest- 

hhe;  lateral  grooves  indistinct,  very  short, 
extending  anteriorly,  not  reaching  level  of 
coxa  IV,  posteriorly  enclosing  first  festoon 

(Fig  6) . . .  papuana  Thorell 

Posterodorsal  spur  of  palpal  segment  3  widely 
triangular  w  ith  pointed  apex,  lateral  grooves 
short,  indistinct  or  obsolete,  posteriorly  not 

enclosing  first  festoon  (Fig.  7) . . . 

. .  nodchatrami  Hoogstraal,  Trapido  &  Kohls 

7.  Circumspiracularsetae  present,  partly  visible 

dorsaliy;  femur  IV  with  ventral  inner  row 
of  1 8-20  closely  spaced  setae,  lateral  grooves 
present,  short,  anteriorly  to  level  of  coxa 
IV,  posteriorly  not  enclosing  first  festoon 

(Fig,  8)  . . obesa  Larrousse 

Circumspiracular  setae  absent;  femur  IV  w  ith 
ventral  inner  row  of  7-11  setae.  lateral 

grooves  absent  (Fig.  9) . 

. . . .semermis  Neumann1 

8.  Posterodorsal  spur  of  palpal  segment  3  over¬ 

lapping  \i  of  anterior  part  of  segment  2, 
postcrov  entral  margin  of  segment  2  with 
spurhke  angle  medianly;  lateral  grooves  ab¬ 
sent  (Fig.  10) . . . . .  hyslncis  Supino 

Posterodorsal  spur  of  palpal  segment  3  over¬ 
lapping  lA  or  more  of  anterior  part  of  seg¬ 
ment  2;  post erov entral  margin  of  segment 
2  without  spurhke  angle,  lateral  grooves 
present  (bispinosa  group) . . . . .  9 

9.  Postcroventral  spur  of  palpal  segment  3  clon- 

gatcly  triangular,  pointed  apex,  overlap¬ 
ping  anterior  %  of  segment  2;  spurs  of  coxae 
II— IV  prominently  triangular  with  pointed 
apices,  lateral  grooves  indistinct,  short,  ex¬ 
tending  from  anterior  margin  of  first  fes¬ 
toon  to  level  of  coxa  III  (Fig  11).....,.. 

. . . . . .  lagrangci  Larrousse 

Postcroventral  spur  of  palpal  segment  3 
broadly  triangular,  blunt  apex,  overlapping 
anterior  fA  of  segment  2;  spurs  of  coxae  II- 
IV  short,  broadly  rtdgchkc,  lateral  grooves 
distinct,  long,  extending  from  anterior  mar¬ 
gin  of  first  festoon  to  level  of  coxa  II  (Fig 
12)  .  .  bispinosa  Neumann 

Females 

1  Posterodorsal  margin  of  palpal  segment  3  with 

distinct,  flat,  internal  and  retroverted  spur, 
ventral  spur  postcrointemally  directed  (Fig 

3) . tccllingtoni  Nuttall  &  Warburton 

Posterodorsal  margin  of  palpal  segment  3  w  ith 
median  spur  posteriorly  directed,  ventral 
spur  postcromcdianly  directed  — .....  2 

2  Palpi  widely  salient  basally  (cormgera 

group),...,..  . . .  ...  3 

Palpi  compact  or  broadly  campanulatc,  with 
or  without  slightly  basolatcral  salience  . .  4 


‘Specimen  not  summed,  only  a  female  specimen  has  been 
found  (deposited  iruhe  Field  Museum  of  Natural  History) 


I 
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Taxskul  &  Inlao:  Genus  Haemaphysahs  in  Thailand 


MALE  ( Thailand) 


Fig.  3.  Haemaphysahs  (K.)  icelllngtoni  N'uUall  &  Warburton,  190S. 


3.  Posterior  margin  of  palpal  segment  2  crcn* 

ulate  with  few  surface  folds,  infraintcrnal 

setae  8  (Fig.  *1) . anomala  Warburton 

Posterior  margin  of  palpal  segment  2  not 
crenulatc,  external  margin  with  posteroex¬ 
ternal  projection,  infrainternal  setae  5  (Fig. 

5)  shitnoga  Trapido  &  Hoogstraal 

4.  Palpi  compact,  slightly  basolatcral  salience 

present  or  absent,  postcrodorsal  spur  of  seg¬ 
ment  3  short,  widely  triangular  or  creslhkc, 
slightly  overlapping  apical  part  of  segment 
2;  dental  formula  4f  I  or  5/5  (nadchatramt 
taoup) . . .  5 


Palpi  broadly  campanulas  with  slight  baso- 
lateral  salience,  postcrodorsal  spur  of  palpal 
segment  3  prominent,  broadly  triangular, 
overlapping  anterior  V*  or  more  of  segment 
2,  posteroventral  margin  of  segment  2  with 
or  without  spurlike  angle,  dental  formula 
4/4......  . .  8 

5  Dental  formula  4/4  ........  .  6 

Dental  formula  5/5  .  , .  7 

6  Palpi  with  slightly  basolatcral  salience,  pos- 

terodorsal  spur  of  palpal  segment  3  short, 

crcsthke  (Fig.  6) . papuana  Thoreil 

Palpi  without  slight  basolateral  salience,  pos- 


Fig.  1.  HacmaphysaUs  (K.)  cnonmla  Wa f burton,  1913 


tcrodorsal  spur  of  palpal  segment  3  broadly 

triangular*  pointed  apex  (Fig.  7) . 

,  .nadchatraml  Hoogstraa),  Trapulo  &  Kohls 
7  Circumspiracular  setae  present,  femur  IV  with 
ventral  inner  row  of  18-20  closely  spaced 

setae  (Fig.  8) . obesa  Larroussc 

Circumspiracular  setae  absent;  femur  IV  with 
ventral  inner  row  of  7-11  setae  (Fig  9)  . 

.  * . .semermis  Neumann1 

8.  Posterodorsal  spur  of  palpal  segment  3  over¬ 
lapping  anterior  V*  of  segment  2;  postero- 


vcntral  margin  of  segment  2  with  spurlike 

angle  (Fig.  10) . hystricU  Supino 

Poslcrodorsal  spur  of  palpal  segment  3  over- 
lappmg  anterior  of  segment  2,  postcro- 
vcntral  margin  of  segment  2  without  spur- 
hkc  angle  (bispinosa  group)  .  .  9 

9  Ventral  spur  of  palpal  segment  3  elongately 
triangular,  pointed  apex,  reaching  posterior 
’/*  of  segment  2;  spurs  of  coxae  Il-IV  short, 
broadly  triangular  (Fig  11) 

........  .........  , .  lagrangei  Larrousse 


Fig,  5,  IlacmaphysaUs  (K.)  shtmoga  Trapido  &  Hoogstraal.  1964, 


Ventral  spur  of  palpal  segment  3  broadly  tri¬ 
angular,  blunt  apex,  overlapping  anterior 
’A  of  segment  2,  spurs  of  co\ae  H-1V  short, 

broadly  ridgclikc  (Fig,  12)  . . 

. bispinosa  Neumann 

Material  Examined.  /7.  (K  )  anomala  THAI¬ 
LAND  11  33  (AFRIMS),  13  92  (AFRIMS)  II  (K) 
bispinosa:  THAILAND  1  3  (AFRIMS),  12  92  (AF¬ 
RIMS)  BURMA  2129(SI)  MALAYSIA  8633(SI), 
31  25  (SI)  SINGAPORE  2  33 (BM),  2  29  (BM)  II. 
(K )  hjstricis  THAILAND  3  33  (AFRIMS).  2  it 


(BM),  10  92  (AFRIMS)  HONG  KONG  1  i  (BM), 
I  9  (BM)  LAOS  2  a  (MCZ)  II  (K  )  lagrange i 
THAILAND.  10  S3  (AFRIMS),  29  99  (AFRIMS) 
II.  (K.)  nadchatrami:  THAILAND;  7  <33  (AF¬ 
RIMS),  13  22  (AFRIMS).  II.  (K.)  obesa:  THAI¬ 
LAND-  31  33  (AFRIMS),  39  29  (AFRIMS)  II.  (K.) 
papuana  THAILAND-  35  33  (AFRIMS),  14  29 
(AFRIMS)  II  (K )  semenms  MALAYSIA.  1  3 
(BM),  2  22  (BM)  II  (K  )  shtmoga  THAILAND 
23  33  (AFRIMS),  1  3  (SI),  37  29  (AFRIMS),  1  2  (SI) 
BURMA  66  33  (SI),  17  99  (SI)  INDIA  1  3  (SI),  2 
22 (SI)  VIETNAM  2331SI), 222(SI).  CAMBODIA. 


Fig,  6.  IlacmaphysaUs  (K.)  \mpuana  IhorcII,  1883. 


9  5.5  (SI).  27  99  (SI)  //.  (K.)  wellingtoni  THAI¬ 
LAND  36  &$  (AFRIMS),  5  99  (AFUIMS). 

Discussion.  The  major  criterion  of  the  subgenus 
Kaiseriana  is  the  presence  of  at  least  one  of  the 
following  characters  (Iloogstraal  &  Kim  1985)  (1) 
the  presence  of  a  more  or  less  developed  dorsobasal 
spur  or  elevation  (hair-hooling  device)  on  palpal 
segment  3  in  one  or  both  adult  sexes,  (2)  the  pres¬ 
ence  of  a  hair  grasping  gap  which  is  formed  by 
the  broad  posterior  expansion  and  apical  recur¬ 
vation  of  the  movable  segment  3  and  the  anterior 


narrowing  of  segment  2,  or  (3)  the  palpi  are  cain- 
panulatc  and  the  posterodorsal  margin  of  palpal 
segment  3  is  uniquely  recurved  internally  rather 
than  medially  spurred.  Iloogstraal  et  al  (1965) 
placed  H,  welltngtoru  jn  subgenus  Kaisenana  on 
the  basis  of  having  the  first  character  listed  above 
TansLul  et  al.  (1983)  moved  it  from  the  subgenus 
to  incertae  sedls  (by  suggestion  of  Iloogstraal  in  a 
personal  communication),  and  indeed  when  Iloog¬ 
straal  &  Kim  (1985)  published  a  paper  on  Hema - 
physalis,  they  did  not  mention  wellingtoni  or  tra- 
guli  In  preparing  this  paper  we  have  examined 


Fig.  7.  JiaemaphysaUs  (K.)  nadchatrami  Hoogstraal,  Trapido  &  Kohls,  1965 


the  ticks  carefully  and  have  decided  to  reassign 
Wellington  to  Kaiseriana  on  the  basis  of  having 
the  first  and  the  third  characters  listed  above;  tra- 
guli  remains  in  uncertain  status  ( incertae  sedis) 
Haemaphysalis  obe$a  was  erected  by  Larrousse 
(1925,  as  cited  in  Ifoogstraal  et  al  1966)  Hoog- 
straal  et  al  (1966)  placed  it  in  Kaiseriana,  but  then 
(Ifoogstraal  et  al  1971a)  first  moved  it  to  subgenus 
Haemaphysalis  and  then  (Hoogstraal  &  Kim  1985) 
to  Segaha  However  by  the  character  of  its  palpi, 
we  judge  that  obesa  should  be  in  Kaiseriana 


Trapido  &  Hoogstraal  (1964)  described  II  shi¬ 
moga  as  a  subspecies  of  II,  cormgera  Tanshul  et 
al  (1983)  separated  shimoga  as  a  full  species,  a 
decision  later  confirmed  by  Hoogstraal  &  Kim 
(1985)  In  examining  material  for  this  paper,  we 
found  that  all  Thailand  specimens  previously  iden¬ 
tified  as  II.  cornigera  agree  m  all  essential  details 
with  type  specimens  of  II.  shimoga  (RML  39300, 
RML  39301)  Furthermore,  specimens  previously 
identified  as  II.  cornigera  vary  significantly  from 
Nuttall  &  Warburton’s  (1915)  redescription  of  the 
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species  Consequently,  we  regard  //.  cornigera  to 
be  absent  from  Thailand. 

Subgenus  Rhipistoma 

Key  to  Species  of  the  Subgenus 
Rhipistoma 

Males 

1  Posterodorsal  margin  of  palpal  segment  2  with 
2  distinct  spurs  separated  by  groove,  dental 
formula  G/6-8/8,  lateral  grooves  distinct, 
moderately  long,  extending  anteriorly  to 


level  of  coxa  III,  posteriorly  enclosing  first 

2  festoons  (Fig.  13) . asiatica  (Supino) 

Posterodorsal  margin  of  palpal  segment  2  with 
one  distinct  spur,  dental  formula  4/4;  lat¬ 
eral  grooves  distinct  or  indistinct,  length 
variable ,  , ,  2 

2  Posterodorsal  spur  of  palpal  segment  2  at  ex¬ 
ternal  margin,  lateral  grooves  indistinct,  ex¬ 
tending  anteriorly  to  level  of  coxa  III,  pos¬ 
teriorly  to  anterior  margin  of  first  festoon, 
coxae  I-IV  each  with  prominent  spur, 
broadly  triangular,  spur  of  coxa  I  the  lon¬ 
gest  (Fig.  14)  . . .hemrichi  Schulze 
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Fig.  9.  Ilaemaphysaiis  (K,)  stmermts  Neumann,  1901  (specimen  from  Thailand  not  seen,  drawings  were 
prepared  from  Malaysian  specimen). 


Posterodorsal  spur  of  palpal  segmenl  2  at  extending  anteriorly  to  level  of  coxa  HI, 

marginal  midbreadth,  lateral  grooves  dis-  posteriorly  to  anterior  margin  of  first  fes- 

tinct,  length  variable,  coxae  I— IV  each  with  toon  (Fig,  16), . .  . 

small  triangular  spur,  subequal 3  koningsbcrgeri  Warburton  &  Nuttall 

3.  Posterodorsal  spur  of  palpal  segment  2  elon¬ 
gate  triangular,  pointed  apex;  lateral  grooves  P  . 

extending  anteriorly  to  level  of  coxa  Ill,  en,a  es 

posteriorly  enclosing  first  festoon  (Fig.  15)  1  Posterodorsal  margin  of  palpal  segment  2  with 

canestrinii  (Supino)  2  distinct  spurs  separated  by  groove,  the 
Posterodorsal  spur  of  palpal  segment  2  broad-  inner  spur  shorter,  dental  formula  6/6-8/S 

ly  triangular,  blunt  apex;  lateral  grooves  (Fig.  13)  asiatica  (Supino) 


Fig.  10.  Hacmaphy  salts  (K.)  hy st rids  Supino,  1897 


Posterodorsal  margin  of  palpal  segment  2  with 
one  distinct  spur,  the  second  spur  if  present, 
rudimentary,  dental  formula  *1/4  or  5/5 

2 

2.  Cornua  long,  broadly  bladelile,  l/i  as  long  as 
basis  capituh,  posterodorsal  spur  of  palpJ 
segment  2  at  external  margin,  triangular, 
posterolaterally  directed,  dental  formula 

5/5  (Fig.  14)  . . . heinncht  Schulze 

Cornua  short,  broadly  triangular,  V«  as  long 


as  basis  capituh,  posterodorsal  spur  of  pal¬ 
pal  segment  2  at  marginal  midbreadth,  pos¬ 
teriorly  directed,  dental  formula  4/4  3 

1.  Cornua  with  pointed  apex,  posterodorsal 
margin  of  palpal  segment  2  with  one  large, 
elongately  triangular,  pointed  apex  spur  and 
one  rudimentary  spur,  separated  by  indis¬ 
tinct  groove,  mframternal  setae  7  (Fig. 

15)  .  .  ...  canestnnii  (Supino) 

Cornua  with  broadly  rounded  apex,  postero- 


Fig.  1 1.  UaemaphysaUs  (K.)  lagrangcl  Larrousse,  1925 


dorsal  margin  of  palpal  segment  2  with  one 
broadly  triangular,  blunt  apex  spur,  in- 

fraintcrnal  setae  4  (Fig.  16) . . . 

koningsbergeri  Warburton  &  Nuttall' 

Material  Examined.  II.  (R.)  asiatlca:  THAI¬ 
LAND.-  2  44  (AFRIMS),  8  22  (AFRIMS)  II.  (R.) 
caneitrUUi: THAILAND: 3 Ad  (AFRIMS),  8  44  (SI), 
11  29  (SI).  BURMA:  3  44  (MCZ),  1  2  (MCZ).  II. 
(fi.)  helnrichi:  THAILAND:  36  44  (AFRIMS),  13 


*  Specimen  not  found 


$2  (AFRIMS)  11.  (R.)  koningsbergeri  THAI¬ 
LAND.  6  6$  (AFRIMS),  2  «5<$  (SI)  MALAYSIA.  23 
<5d  (SI),  1  6  <BM)f  8  M  (SI),  1  9  (BM). 

Subgenus  Ornuhophy  satis 

Key  to  Species  of  the  Subgenus 
Ornithophysalis 

Males 

L  Ventral  spur  of  palpal  segment  3  elongatcly 
triangular,  overlapping  anterior  14  of  seg¬ 
ment  2,  spurs  of  coxa  I  and  trochanter  1 


I  ig.  12.  Ilacmaphyialis  (K.)  bisjiinosa  Neumann,  1897 


large,  sharply  pointed  apex  (Fig,  17) . 

•  •  . . ornlthophlla  Iloogstraal  &  Kohls 

\  cntral  spur  ot  palpal  segment  3  short,  broad¬ 
ly  triangular,  not  reaching  or  slightly  ex¬ 
tending  beyond  inlcrscgmcntal  suture;  spur 
of  coxa  I  short,  broadly  triangular  or  ridge- 
hlc,  spur  of  trochanter  I  obscure  ...  .2 

Ventral  spur  of  palpal  segment  3  no'  reaching 
interscgmcntal  suture;  infraintcrnal  setae 
bristlelihc,  4,  coxae  1-IV  each  with  short 
ridgchhc  projection  (Fig,  18)  .... 
.  megalalmae  Itajagopalan' 


Ventral  spur  of  palpal  segment  3  extending 
slightly  beyond  intcrsegmental  suture,  in¬ 
fraintcrnal  setae  widely  lanceolate,  4  or  8, 
coxae  I-1V  each  with  short,  broadly  tri¬ 
angular  spur . . .  3 

3  Palpal  segment  2  appearing  somewhat  bro¬ 
ken  at  midlcngth  in  lateral  profile,  ventral 
spur  of  segment  3  broadly  triangular,  in¬ 
fraintcrnal  setae  8,  lateral  grooves  long,  ex¬ 
tending  anteriorly  to  level  of  coxa  II,  pos¬ 
teriorly  enclosing  first  2  festoons  (Fig.  19) 
. doenltzt  Warburton  &  Nuttall 
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Fig.  13.  Ilacmaphysalis  (fl.)  astattea  (Supino,  1897) 


Palpal  segment  2  unbroken  in  lateral  profile, 
ventral  spur  of  palpal  segment  3  narrowly 
triangular;  infrainternal  setae  4;  lateral 
grooves  long,  extending  anteriorly  to  level 
of  coxa  II,  posteriorly  enclosing  first  festoon 
(Fig.  20)  bandicota  Hoogstraal  &  Kohls 

Females 

1  Ventral  spur  of  palpal  segment  3  elongately 
triangular,  overlapping  anterior  '/j  of  seg¬ 
ment  2,  cornua  long,  broadly  triangular 


about  \ h  as  long  as  basis  capituli,  spurs  of 
coxa  I  and  trochanter  I  large,  sharply  point¬ 
ed  apex  (Fig.  J  7)  . . 

...  ....  .ornithophila  Hoogstraal  &  Kohls 
Ventral  spur  of  palpal  segment  3  short,  broad¬ 
ly  triangular,  not  reaching  or  slightly  ex¬ 
tending  beyond  intersegment  suture,  cor¬ 
nua  short  and  small,  about  Vi  as  long  as 
basis  capituli;  spur  of  coxa  I  short,  broadly 
triangular  or  ridgelike,  spur  of  trochanter 

obscure  . . .  . .  2 

2.  Ventral  spur  of  palpal  segment  3  not  reaching 


Fig.  I 1,  llaemaphysalis  (R.)  hcimichl  Schulze,  1939. 


intcrscgmental  suture;  infrainternal  setae 
bnstlehke  4;  coxae  I-IV  each  with  short, 
ridgehhc  projection  (Fig, 

. .  . . . , „  megalaimae  Rajagopalan* 

Ventral  spur  of  p  Ipal  segment  3  extending 
slightly  beyond  intersegmental  suture,  in¬ 
frainternal  setae  widely  lanceolate,  6  or  8; 
coxae  I— IV  each  with  short  broadly  trian¬ 
gular  spur, ««> 3 


3  Palpal  segment  2  appearing  somewhat  bro¬ 
ken  at  midlcngth  in  lateral  profile,  ventral 
spur  of  palpal  segment  3  broadly  triangu¬ 
lar;  infrainternal  setae  8  (Fig  19) 

...  . ... doenitzi  Warburton  &  Nuttall 

Palpal  segment  2  unbroken  in  lateral  profile, 
ventral  spur  of  palpal  segment  3  narrowly 
triangular,  infrainternal  setae  6  (Fig  20) 

. . bandlcota  Iloogstraal  &  Kohls 


Fig.  15.  liacmaphysalis  (R<)  ctjncsfrfnli  (Supino,  1897) 


Material  Examined.  //.  (O.)  bandicotai  THAI¬ 
LAND;  58  <33  (A PRIMS),  13  W  (AFRIMS),  //.  (O.) 
doenUzi .  THAILAND:  5  33  (AFRIMS),  8  W  (AF- 
R1MS)  IU  <0.)  megalatmac:  THAILAND'  7  33 
(SI),  //,  (O.)  ornithophila.  TI IAILAND  1 3  tMCZ), 
1  $  (MCZ) 


Subgenus  Aborphy  salts 

Key  to  Species  of  the  Subgenus 
Aborphysalis 

Males 

1  Posterior  margin  of  palpal  segment  2  forming 
short,  wide,  spurlike  angle  dorsally  and 


Fig.  16.  llacmaphysalis  (R.)  loningsbergeri  Warburton  &  NutUll,  1909  (female  specimen  from  Thailand  not 
found;  drawings  were  prepared  from  Malaysian  specimen). 


ventrally,  segment  3  with  crcmilate  pos- 
terodorsal  margin,  coxae  I-IV  each  with 
ridge  replacing  spur,  lateral  grooves  dis¬ 
tinct,  short,  extending  anteriorly  to  level  of 
coxa  IV,  posteriorly  enclosing  first  festoon, 
dental  formula  A/ A  (Fig.  21),.,. 

. .  , ,  caprlcornts  Hoogstraal 

Posterior  margin  of  palpal  segment  2  without 
spurlike  angle  on  both  sides,  posterodorsal 
margin  of  segment  3  straight  or  slightly 
undulant,  coxae  I-IV  each  with  prominent 


triangular  spur,  lateral  grooves  distinct  or 
indistinct,  dental  formula  A / 1  or  5/5  , . .  2 
2  Ventral  spur  of  palpal  segment  3  with  blunt 
apex,  not  extending  beyond  basal  margin 
of  segment;  lateral  grooves  indistinct  or  ob¬ 
solete,  dental  formula  A/ A  (Fig  22) . 

— atherurus  Hoogstraal,  Trapido  &  Kohls 
Ventral  spur  of  palpal  segment  3  with  pointed 
apex,  extending  slightly  beyond  basal  mar¬ 
gin  of  segment,  lateral  grooves  distinct,  ex¬ 
tending  anteriorly  to  level  of  coxa  III,  pos- 
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MALE  (hclotyp®,  ThoHcnd) 


FEMALE  (allotype, Thailand) 


Fig,  17,  Haemaphysalis  (O.)  ornithophila  Hoogstraal  &  Kohls,  1909. 


tcriorly  enclosing  first  festoon,  dental 
formula  5/5  (Fig.  23)  aborensis  Warburton 


Females 

(The  female  of  capricorns  is  unknown ) 

Palpal  segment  2  with  minute  posteroexternal 
projection,  ventral  spur  of  segment  3  with  blunt 
apex,  not  reaching  basal  margin  of  segment, 
infrainternal  setae  2  (Fig.  22) 

atkerurus  Hoogstraal,  Trapido  &  Kohls 


Palpal  segment  2  without  posteroexternal  pro* 
jection,  ventral  spur  of  segment  3  with  pointed 
3pex,  reaching  basal  margin  of  segment;  in* 

f raintcrnal  setae  3  (Fig  23)  .  . 

.  ...  aborensis  Warburton* 

Material  Examined.  H  (A.)  aborensis ■  THAI* 
LAND  1  6  (AFRIMS)  BURMA  2  4<S  (SI),  2  95 
(BM).  INDIA  7 66 (SI),  1 2(BM)  U.  (A.)atherurus- 
THAILAND  1 6  (AFRIMS),  1 5  (SI),  1 2  (AFRIMS), 
1  9  (SI)  MALAYSIA  3  <5<5  (SI),  6  29  (SI)  //  (A.) 
capricornis.  THAILAND  3  <53  (BM) 


Fig,  19.  Ilaeniaphysalis  (O )  doenitzi  Warburton  &  NuHall,  1909. 

A  tin *.j»  ion  For 

StlC 

UatciQO»vived 
,  Justification.. 


*7- - - 
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Fig,  20.  Ilaeniaphysalis  (O.)  bandicota  Hoocstraal  &  Kohls,  1965 


HacmajfhysaUs  (<\.)  capricomis  Hoogstwal.  1966 


FEMALE  (Borneo) 


Fig.  21.  IlaetnaphysaUs  (G  )  coleus  Nuttail  &  Waiburton,  1915  (female  specimen  from  Thailand  not  found, 
drawings  were  modified  from  published  drawings  of  Hoogstraal  &  Wasscf  1981) 


Discussion.  IIaemaphy$ali$  capncornis  is  known 
only  front  males  captured  on  the  serow  (Capricor* 
nts  sumatraensis),  an  Asian  goat  antelope,  and  is 
tentatively  included  in  the  subgenus  Aborphysalis, 
material  available  for  study  is  insufficient  to  make 
subgeneric  placement  certain  (Hoogstraal  et  ah 
1971b).  Tins  is  the  largest  species  in  the  subgenus 
and  is  characterized  mainly  by  the  spurlike  angle 
of  palpal  segment  2  and  the  replacement  of  each 
coxal  spur  by  a  broad  ridge. 


Submenus  Garnhamphysalis 

Material  Examined.  THAILAND  1  5  (BM) 

Discussion.  Only  one  species  of  the  subgenus 
Garnhamphysalis,  II  (G  )  calm s  Nuttall  &  War- 
burton,  1915  (Fig  2  i),  occurs  in  Thailand  Female 
specimen  was  not  found. 

Subgenus  Ilaemaphysalts 

Material  Examined.  THAILAND  1  <5  (SI)  IN¬ 
DIA:  1  $  (BM) 


W 


FEMALE  (India) 


Hg.  25.  llacmaphysalis  (II.)  darjccling  Hoogstraal  &  Dlianda,  1970  (female  specimen  from  Thailand  not 
found,  drawings  were  prepared  from  Indian  specimen). 


Discussion.  Only  one  s|>ccics  of  tlie  subgenus 
IJaemaphtjsahs,  II,  (II.)  darjecling  Hoogstral  4. 
Danda,  1070  (Fig  25),  occurs  in  Thailand.  Female 
specimen  was  not  found 
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APPENDIX  I 

II(H|-Paf24ilc  Li<(  of  Adult  Haemaphy  tails  in  Thailand 
//.  traguli 

Mammal;  Tragulus  jcicnieus* 

II  (A  )  cbcrcr.sis 

Mammal.  Hystrir  hodgsoni  (crestkss  Malayan  porcupine). 
II  (A  )  atherurus 

Mammal  Athentrus  maeroums *•  (busb-tailod  porcupine). 

Canis  famdiarit  (domestic  dog).  Tupaia  ghs 
(common  txershrew). 

Other  Vegetation. 

II  (  A  )  ccptieornls 

Mammal  Ccpricomls  sumatreensis  (inowjt 
If.  (C )  calms 

Mammal  Selenarclos  thibetanus  (Asiatic  black  bear) 

//.  </f )  darfeehng 

Mammal'  Arctonyr  col  laris  (hog  badger).  Homo  sapiens 
II.  (fi.)  anomcla 

Mammal  Bos  jp  (domestic  cattle).  Homo  sapiens  * 

II  iK)Uspinosa 

Mammal  Arctietis  Unlurong  (binturong).  Homo  sapiens , 
Mnr.tiaeus  muntjak  (common  hatking  deer). 

Other  Vegetation. 

II  (X  )  hystricis 

Mammal  Arc  t  onyx  ((Haris.  Bandieota  indiea  (Great  ban¬ 

dicoot  rat).  Homo  sapiens.  Rattus  buhl  (chest¬ 
nut  raO.  Railus  rattus  (roof  rat) 

II.  <K )  lagrangei 

Mammal  Arciogahdus  tricirgata**  (threrstnped  Palm  civ- 
et)  Bos  sp.  Gantt  familiarts.  Germs  unicol- 
or *•  ( samba r  deer).  Homo  sapiens.  Paradox* 
utus  hermaphroditus *  (common  palm  civet), 
Selenarclos  thibetanus 

Other  Flagging.**  vegetation** 

II.  (K  )  nadehatrami 

Mammal  Bos  sp,  Homo  sapiens.  Railus  railus.  Sus  scroja 
(common  wild  pig).  Tapirus  indicus  (Mala) an 
tapir).  Tragulus  Jacanieus *  (lesser  mouse 
deer). 

Other  Vegetation 

H  (K)obcsa 

Mammal  Ccrms  unicolor.  Homo  sapiens**  Mdogale  per- 
sonata*  (Burmese  ferret  badger),  Selenarclos 
thibetanus.  Sus  scrofa.  Tapirus  indieus 

Other  Flagging.**  vegetation** 

H.  (K  )  papuana 

Mammal  Gantt  familiaris.  Homo  sapiens.  Panthera  tlgris 
(Tiger),  Rattus  botcerst*  (Bower  *  rat),  R  bu¬ 
hl.**  R  rattus,**  R  surtfer  ()cllow  rajah  rat), 
Selenarclos  thibetanus.  Sus  scrofa. 

Other  Vegetation 

II.  (K )  semermis 

Mammal  Tapirus  indieus. 

It  {K )  shimoga 

Mammal  Bos  sp.  Bos  gaurus  (Gaur),  Ctrms  unicolor. 

Homo  sapiens,  Bandieota  tndica*  Rattus  bu¬ 
hl.**  R  rattus,  R  sebanus  (noisy  rat) 

Other  Vegetation.** 


APPENDIX  1  Continued 


H.  (K )  uelltngtonl 

Mammal.  Bubal  us  bubalis  (wild  water  buffalo).  Gantt  fam- 
iliaru,  Mdogale  personata.* 

Bird  Arborophila  jp.  (partridge),  Centropus  sinensis** 

(greater  coucal).  Callus  galltts**  (red  jungle 
fowl),  Carrulax  leucdophus**  (white-crested 
laughing  thrush),  Glaucidium  cuculoidet 
(barred  fowlet).  Mdecgris  gallopavo*  (turkey). 
Pitta  moluccensls**  (blue-winged  pitta),  Pye- 
nonotus  blanfordi  (Blanford  s  olive  bulbul). 

II.  (O  )  bandieota 

Mammal.  Bandieota  indiea.**  B.  socilei  (lesser  bandicoot 
rat).  Bos  sp.  Hrrpestes  javonicus**  (Javan 
mongoose),  Rattus  sp  (rat).  Tupaia  glis.** 

H.  ( O )  doenilzi 

Mammal.  Bandieota  indiea**  Homo  sapiens*  Lepus  pe- 
guensis  (Siamese  hare).  Rattus  rattus 

Bird  Centropus  bengalensis  (lesser  coucal).  C.  sinen¬ 

sis.  Carrulax  erythrocephalus  (red  headed 
laughing  thrash).  Lophura  nycthemera  (silver 
pheasant),  Mitafra  assamica*  (collared  bush 
lark).  Phylloseopus  sp*  (warbler).  Blparia  rl- 
pana  vgorgeted  sand  martin).  Sfumus  jacani- 
cus  (crested  myna).  S.  mgncollls**  (black  col¬ 
lared  starling),  S,  Iriltt  (common  myna). 
Upupa  epops  (hoopoe).  Toother  a  dauma*  (ti¬ 
ger  (small-billed)  thrush).  Z.  marginata*  (lesser 
long-billed  thrash). 

H.{0)megalaimae 

Bird,  Megalalma  zeylaniea  (hneated  baibet) 

H.  (O)omithophda 

Bird  Pitta  oateti  (fulvous  pitta) 

//.  (R  )  asiatica 

Mammal  FWtt  bengalensis  (leopard  cal),  Felis  sp  (cat), 
Vicerra  zibetha  (Urge  Indi— ,  civet),  Tupaia 
glis,**  Menetes  bcrdmorei*  (Indochinese 
ground  squirrel),  Railus  sp  * 

Other  Flagging.** 

H.  (R  )  canesf  rintf 

Mammal  Arctonyx  coHaris,  Fells  chaus  (jungle  cat),  Her- 
pesles  farantcus,  Mdogale  personata.  para- 
doxurus  hermaphroditus 

H-{R)heinriehi 

Mammal  Bos  sp .  Cants  famtliaris.  Mdogale  personata  ** 
H.  (R  )  Xonlngsbcrgcrt 

Mammal  Arclktis  binturong.  Mdogale  personata,**  Rat¬ 

tus  rattus** 


*.  Immature  stage  only  was  found.  •*,  immature  and  adult  stages 
were  found 

*  It  is  noteworthy  that  all  hosts  of  H  traguli  in  Thailand  collected 
from  five  collections  were  Tragulus  javanicus  Hoogstraal  et  al 
(1972)  reported  H  traguli  from  Indonesia,  Borneo,  and  Burma, 
all  of  the  Individuals  infested  Tragulus  sp  only 


